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Figure 5c 
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Figure 7c 
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Figure 11 
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Multiple Sequence Alignment of PDB:12asA Sequence 
with Template Sequences 

AYIAKORQISFVKSHFSRQLEERLGLIEVQAPILSRVGDGTQDNLSGAEKAVQVKVKALP 
AYIAKQRQISF\ftCSHFSRQIiEERI/GLIEVQAPXI*SRVGDGTQDNLSG^^ 
AYIAKQRQISPVKSHFSRQIjEERIjGLIErVQAPIX-SRVGDGTQDKLSGCEKAVQVKVKALP 
AY I AKQRQI S FVKSHFSRQLEERLGLI EVQAPI LSRVG DGTQDNL SGCE KAVQVKVKAL P 
-PlQKQQQISrVKSFPSROLEQQLGLIE^QAPILSRVGDGTQDNLSGSEKAVQVKVKSLP 
s F I HQQQE I S FVKNTFTQ YLI DKLE IVEVQG P I L.S QVG DGMQDNL SG I EHP VS VKVLN I P 
S FIHQQQE I S FVKNTFTQYL.I DKLE I VEVQGPI LSQVGDGMQDNLSG I EHPVS VKVLN I P 
S FIHQQEE1 $ FVKNTFTQYLKDKLENA^EVQGPILS KVGDGMQDNLSGVEN PVS VK VLQI P 
SFIHQQEEISFVKNTFTQYLKDKLEVVEVQGPIL^ 

SFIHQQEElSFVKlH'FTQYt^IAKLDVVEVQGPILSRVGDGMQDNLSGTENPVSVNVLKIP 
S FIHQQEE I SBVKOTF^YLIAKIJDVVEVQGPILSRVGDGMQDNL 

TFX LQQQE I S FVKNTFTQNL I EQLGX XEVQG PIXjS QVGNGMQDNL SG I EKAVQVNVKC 1 P 
S FI LQQQE I S F AKNTFTEKL* AEHLG 1 VEVQG PI L S QVGNG I QDNLS G AE fCAVQVNVKQ I T 
SFILQQQEISFAKI^FTEKIjIEHIjGIIEVQGPILSQVGNGIQDNLSGTOKAVQVNVKQIT 
S FX LQQQG I S FAKHT FTQKIjMEMIjGL I EVQGPLLS QVGDG I QDGLSGRE KAV£ VS VK.Q I P 
QIAIKEVIO'FFEDQLAICRLELFRVSAPL 

QXAIKEVKTT^EDQLA^LELFRVSAPLFVTKKSGLNDHLNGVERPXEFXDMLHSG 

AIKEVKDCFERALAKQLNLlRVSAPLFVRCDKGLNDNIiNGVERPVKFTVKDDN 



EIAIKICVKDFFESRIjAKELDI^RVSAPIjFVIPESGIjNDNIjNGTERPVSFDTKSGE 

EIAIKKVKDFFESHLSKELDIiLRVSAPLFvrPESGLNDNLKGTERPVSFDTKSGE 

AIKELKDFFEDSLAKNLNLTRVS APLFVNKGSGLNDDLNG 1 ERPVSFDMKAMP 

- - A I VF I R ET FQD K X AEKLNVQRMS A PMFVE K S T G LNDNLNG VER PVS F DM KAM P 

QQAIRYIRETFQDEFGKQIJ^RLSA^MFVEKKTGLNDNLNGVEKPVSFTMQDMG 

- - IAJCRKROSATSGKPSSEFGTAMNLERISAPMFVKKSSGLNDNLSGWEKPVSFTLHDGN 
-LKQTELGIKQIKEFFQLNLSSEIiRIjRRVTAPLFVLKGMGlNDDLNGlERPVSFPIKDLG 
SlLETQKAIKFIKDLFQ\miJtfU^KLHRVTAPL\n J E^ 



QKAIVEIKKSFQKMFAKNLJtfLSRVTAPLFroGQSGLND 



DAQFEVVHSIiAKWKROTLGOHDFSAGEGLYTHMKALRPDEDRLSPLHSVYVDOWDWERW 
PAQFEWHSIJUCWKRQTLGQHDFSAGEGLYTHM^ 

DAQFEVVHSLAKWKRQTIX^HDFSAGEGLYTHMKAIjRPDEDRI.iSPXjHSVYV^ 

daqfevvhslakwkrqtligqhdfsageglythmkalrpdedrlsplhsvyvdqw 

dstfevvhsiakwkrktixsrfdfgadqgwthmkal 

eaefevvhslakwkrhtlarfgfnegeglfvhmkalrpdedsldpra 

eaefevvhsiakwkrhti^fgfnegeglfvhmkaiirpdeds 

datyevvhslakwkrhtlarfgfgegeglfvhmka1.rpdeds 

dat ye whslakwkrhtlar fgfgegeglfvhmkalr pdedsldath s vy vdqwdwekvi 

natfewhsijvkwkrhtlarfgfnegeglvvnmka^^ 

natfevwslakw^hti^fgfl^geglvvnmkalrpdedsl^ 

navfevvhslaiwkrhtiiarfwkedeglfvhmkalrpdeds 

datfevvhslakwiouitiiarfnfaqgeglfvhmtalrpdedsldqthsv^^ 

dakfent^sloakwkrhtlarfnfaeneglfvhmka^ 

GTAFE\AmSliAKWKl«TLARYGFQDNBGLF^MIALRPDEDFLDQV^ 

E - ELE X VHSLAKWKR FALHEYGYEAGEGLYTNMNAIRRDE E - LDATHS I YVDQWDWEKI V 

E -ELEIVHSIiAKWKRFALHEYGYEAGEGLYTNMNAXRRDEE - LDATHS I YVDQWDWEKIV 



Figure 12a 
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gi | 28210498 
gi j 23023030 
gi | 27887138 
gi | 13704.111 
gi j 18310960 
gi | 23003194 
gi | 28377779 
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gi | 26553601 
gi |24762277 
gi j 13357923 



EAAVE I VHSLAKWKRMALYRYNFNADEGLYTDMNAXRRDEE - LDOTHS I YVDQWDWERI I 

- ' DMNAIRRDED-LDNLHSIYVDQWDWELVI 

R - - VEIVHSLAKWKRMALYRYNXENHKGI YTDMNAIRitDED- TDF i 
R - -VEIVHSLAKWKRMALYRYNIETTOKGIYTDMNA1RRDED- TDFIHSYYVDQWDWEKI I 
E FNIQI VHSLAKWKRLALHRYEFEHGEGLYTDNTOAIRRJDED - LDNIHS I YVDQWDWEKI I 
NDTIEVVHSIiAKWKRLALKRYGFGMHEGLYTNMNAlRRDED - LDNFH SI YVDQWDWEKI I 
DEQIE IVHSLAKWKRVALKR YGFDMHEGLYTNMNAIRKDED - LDNYHSAYVDQWDWEKVI 
EGELQIVHSLAKWJaWALKHYGFSHGEGLFTNMNAI^ 

PAQAEWHS LAKWKRLTLADYNIEPG YG1 YTDMNAI RSDE E - LGNLHS LWPQWDWER VI 
IS -GEIPQSUVKWKRMMI^KYEIPIiHEGIYADMNAIRKDES - LS5XHSIYVDQWDWELHI 

KT-LEIVQSLAKWKRLALLDYGFSLYEGLYTDMNAIRADDD- IDEIHS IYVDQWDWEILI 



gi I QUERY 
gi | 24115047 
gi j 16762449 
gi j 16767161 
gi | 16120356 
gi | 22536630 
gi (25010567 
gi | 15901793 
gi j 15903827 
gi j 19746488 
gi | 15675436 
gi | 16272507 
gi | 1S603429 
gi | 23467425 
gi | 15639545 
gi j 30019890 
gi | 21399686 
gi j 2821049e 
gi | 23023030 
gi j 27887138 
gi | 19704111 
gi j 18310960 
gi | 23003194 
gi j 28377779 
gij 1703442 
gi j 29347539 
gi | 26553601 
gi j 24762277 
gi | 13357923 



GDGERQFSTLKSTVEAIWAGIKATEAAVSEEFG - -LAPFLPDQIHFVHSQELLSRYPDLD 
GDGERQLSTLKSTVEAIWAGXKATEAAVNEEFG--LAPFLPDQIHFVHSQELLSRYPDLD 
GDGERQFSTLKSTVEAIWAGIKATEAEVHKQFG- -LAPFLPDQIHF*VHSQELLARFPDLD 
GDGERQFS TLKSTVEAI WAG I KATEAEVHKQFG - - LAPFLPEQ I QFVHSQE LL ARFPDLD 
GDGERNLAYLKSTVNKIYAAIKETEAAISAEFG - - VKPFLPDHIQFIHSESLRARFPDLD 
PDGRR NLD YLKETVE K X YKA XRLTELAVE ARFD - - IESILPKRITFIHTEELVEKYPDLS 
PDGRRNLDYLK^TVEKXYKAXRLTEIAVEARFD- - IESILPKRITFIHTEELVEKYPDLS 
PNGKRNIVYLKETVEKIYKAIRLTELAVEARYI) - - IES ILPKQITFIHTEELVERYPDLT 
PNGKRNIVYLKETVEKIYKAIRLTELAVEARYD- - IESXLPKQITFIHTEELVERYPDLT 
PDGKRNLAYLKETVETI YKVIRLTELAVEARYD- - IEAVLPKKITFIHTEELVAKYPDLT 
PDGKRKLAYLKETVETXYKV1RLTELAVEARYD- - IEAVLPKKITFIHTEELVAKYPDLT 
PEGRRNFAYLKETVNSIYRAIRLTELAVEARFD- - IPSILPKQITFVHSEDLVKRYPDLS 
SAEQRNLAYLKETVRAIYAAILETEEAVSKKFG- - LATFLPKDIQFVHSEELVQRFPNMN 
, PTGRRNLAYLKETVRS I YQAILETEDAVHQKFG - -LSKFLPREXTFIHSEELVQRYPELN 
P VG S RNLAYLICDTVR KVYG ALRESE VL VS ERFG - - LRAFLP AD I VFVQS EEL VRR YPHLD 
QKEWRTVEYLQKTVQTIYGIFKDLEDHLFEKYPF - LGKYLPEE I VFVTSQELEDKYPELT 
QKEWRTVDYLQKTVLTIYGIFKDLEDHLFEKYPF - LGKYLPEEIVFVTSQELEDKYPELT 
KKEDRNEEYLKDIVRKIFKAFKETEEHINKLYPF - LGEVLPEEVFFMTTQELEDMFPDLT 
NKEDRNEETLKNIVKKIYNVLKKTEDFIAEQYPQ-IPKFLPEDIFFITTQELEDMYPELS 
SKEDRNEEYLKETVRKIYCVFKETEEYITTEYPK - LTKKLPEE ITFITSQELENKYPNLT 
SKEDRNEEYLKDWRKIYSVFKKTEEYITTEYPK-LTKKLPEEITFITAQELENKYPNLT 
DKEERNLETLKETVKSIYGTFKATEDFIVAKYPH-IEKILPEDITFITSQELEDRYPDLT 
SKDERNIDTLKDTVKQIFKAIKETEKEVAARYPS - STYRLPNEITFITTQELEDRWPDLT 
SKEERTVETLKAAVRQI FKVIKHMEHEVWYKFPQ - AVHHLPDE IHFLTTQELEDMYFDMT 
DKSERTEATLRQTVQRI FET IKGME YHVRALYPQ - AAYHLPEE I S FVTSEELEARWPSLT 
TNEDRNVE FLKE X VNR I YAAMIRTEYMVYEMYPO - 1 KPCL PQKLH F IHSEELRQL YPNLE 
KKTERNLETLKVVVKKIYEIIRLCQKEVNKKYEWFAENLLPEEITFISSEDLLQRYPNKT 

NNQDCNLDFLKSIVNKIYSTIRIVQLEIDQLYN-PKQIILPDSITFISSQELEDLYPHLS 
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AKGRERAI AKDLG AVFLVG I GGKLS - 
AKGRERAI AKDLGAVFLVGIGGKLS ■ 
AKGRERAI AKELGAVFLVGIGGKLS - 
AKGRERAI AKELGAVFLVG I GGKLS - 
AKGRERAI AKELGAVFLIGIGGKLA- 
PKERENAIAKEYGAVFLIGIGGELA- 



DGHRHDVRAPDYDDWSTPSELGHAGLNGDILVWN 
DGHRHDVRAPDYDDW S T PS ELGHAG LNGD I LVWN 
DGRRHDVRAPDYDDWSSASELGYAGLNGDXLVWN 
DGHRHDVRAPDYDDWS S AS ELG YAG LNGD 1 LVWN 
DGQSHDVRAPDYDDWTSPSAEGFSGLNGDIIVWN 
DGKPHDGRAPDYDDWTTPSENGFKGLNGDILVWN 
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PKERENAIAKEYGAVFLIGIGGEIjA-DGKPHDGRAPDYPDWTTPSENGFKGLNGDILVWN 
PKEREKfAXCKEFGAVFLIGIGGELP-DGKPHDGRAPDYDDWTSESENGYKGLNGDILVWN 
SKERENAICKEFGAVFLIGIGGELP - DGKPHDGRAPDYDDWTSESENGYKGLNGDILVWN 
PKERENAI TKE FGAVFL I G IGGVX.P - DGKPHEKSRAPDYDDWTTETENGYHGLNGDILVWN 
PKERENAITKEFGAVFLIGIGGVLP - TCKPHDGRAPDYDDWTTETENGYHGLNGDILVWN 
SKERENAICKEYGAVFLIGIGGKIiS-IX5KPHDGRAPDYDDWTTESENGYKGIjNGDILVWN 
DKERENAI CKEYGAVFLIGIGGKLS - DGKPHDVRAPDYDDWTTPSEGEYKGLNGDILVWN 
DKORENAICKEYGAVFLIGIGGVLS-DGKPHDKR7a>DYDDWTTPSEGEYLGLNGDILVWN 
SXGREDAICKEHGAVFLIGIGGVLS - DGKPHDVRAPDYDDWTTPSEGEYKGLNGDILVWN 

PKDREHAIAKEHGAVFIIGIGDALR- SGEKHDGRAADYDDWK LNGDILFWH 

PKDREHAI AKEHG AVF 1 1 G I GDALR - SGEKHDGRAADYDDWK LNGDILFWH 

AKEREDAI TKEKKAVFLWK I GKTLE - SGEKHDGRAPDYDDWE LNGDILFWN 

PKEREDAXAKEKKAIFLMKIGGVLK - SGKXHDGRAPDYDDWT LNGDIILWY 

PKNREHAAAKEYGAI FLMKIGGKLS - SGEKHDGRAPDYDDWD - — LNGDlIFNY 

PKNREHAAAKEYGAX FLMKI GGKLS - SGEKHDGRAPDYDDWD LNGDlIFNY 

SKERETAICKEFGAVFIIGIGGKLA-SGEKHDDRSPDYDDWT LNGDLLFYY 

PDEREDKIAKEKKAVFLMK1GDKLKRSGKPHIX3RAPDYDDWQ LNGDLLFWY 

PRERENAI CKKLGCVFLMQIGWKLD - SGERHDGRAPDYDDWK LNGDILFWY 

PSEREDKI CQEKGAVFLEHIGGALPLSKKPHDLRAPDYDDWT LNGDLLFWY 

PKCREHAICQKYGAVFIlGIGCKl^-TCKJfaiDGRAPDYDDYTSTGLNNLPGLNGDLLLWD 
PKERERLIASKYKAVFIIGIGDNLS-DGKPKDLRAPDYDDWK LNGDIIVWN 

PSRREYEFAKIHKAIFIYQIGYPLK-SGYIQSIRSPEYDNWN LNGDLIVYH 
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PVLEDAFELSSMGIRVDAETUCHQLALTGD 
PVLEDAFELSSMGIRVDADTLKHQLALTGD 
P VLEDAFELS SMG IRVDADTLMRQLALTGD 
PVLEDAFELSSMGIRVDADTLMRQLAX.TGD 
P I LEDAFE IS SMG I R VDAEALKRQLALTGD 
EQLGTAFELSSMGIRVDEDALKRQWLTGD 
EQLGTAFELSSMGIRVBEDALKROWLTGD 
ESLGGAFELSSMGIRVDEETLRRQVEITGD 
ESLGGAFELSSMGIRVDEETLRRQVEITGD 
DQLGSAFELSSMGIRVDEEALKRQVEMTGD 
DQLGSAFELSSMGIRVDEEALKRQVBMTGD 
DQLGKAFELSSMGIRVDESALRLQVGLTGD 
P I LERAFE L S S MG I RVDE T ALRKQLALTNN 
PVLERAFEVSSMG IR VDETALRKQLALTGD 
PVLGRAFEVSSMG IR VDEGALRTQLALTGD • 
PVLQSSFELSSMGIRVDSKSLDEQLTKTGE • 
PVLQSSFELSSMGIRVDSKSLDEQLTKTGE • 
PVLNKAFELSSMGIRVDEESLIiKQLKLANC - 

PLLER S FE I S SMG I RVDENSLLSQ 

PLLGIGLELSSMGIRVDEKSLDEOLKTANC- 
PLLG I GLELS SMG I RVDEKSLDEQLKIANC - 
PLFDEAVELSSMGIRVDEESLLKQLKIAEC- 
EPLQRKLEISSMGIRVSEESLKTQLKKAHA- 
EPLDQAIEISSMGIRVDAESMKKQLKDVDA- 



EDRLELEWHQALLRGEMPQTIGGGIGQSR 
EDRLQLEWHOALLRGEMPQT IGGG1 GQS R 
-EDRLQLEWHQALLRGEMPQT I GGG I GQSR 
- EDRLQLEWHQALLRGEMPQTIGGGIGQSR 
- EDRLELEWHQSLLRGEMPQTIGGGIGQSR 

- EDRLEFEWHKTLLRGFFPLTIGGGXGQSR 
-EGRLEFEWHJCTLLRGFFPLTIGGGIGQSR 

- EDRLELE WHKSLLNGLFPLT IGGG 1 GQSR 

- EDRLELEWHKSLLNGLFPLT JGGGIGQSR 
-QDRLAFDWHKSLLNGLFPLTIGGGIGQSR 
- QDRLGFDWHKSLLNGLFPLT IGGGIGQSR 
• EDKLKMDWHQDLLNGKLPLT IGGGIGQSR 
• EDRLKFDWHQDLVNGRLPLS IGGG1GRSR 
■ EDRLQFDWHQDLVNGRL PL S IGGGIGQSR 
EDSLACSWHQDLINGRLPQS IGGGIGQSR 
DFKRE YDFHKGI LED VLPLT IGGG IGQSR 
DFKRE YDFHKGI LEDVLPLT IGGG I GQS R 
EERKELQFHKMLLEKKLP YT IGGG IGQSR 

EDRRSLPYHQMI LNKVLP YT IGGGIGQSR 
EDRRSLPYHQMILNKVLPYT I GGG IGQSR 
EERKELPFHQMLLEGKLPVT IGGGIGQSR 
EERAALPFHKMLLNGELPYT IGGGIGQSR 
EDRLSLPYHQMI LNADVP YT IGGG IGQSR 
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EPLQRAFEVSSMSIRVDEDRLQEOLKLAGA-EDRLDLPFHOALLKGDLPYS1GGGIGQSR 
DVLQRSIELSSMGVRVDREALQRQLKEENE-EERLKIjYFHKRLMDDTLPLSIGGGIGQSR 
ETTKSALELSSMG IRVDEVSLVEQliDKSNM -NSRKELDFHKKL1NKEPPYS IGGGXGQSR 

IRVNKEVL.LKQLEESKQ-UER1.ELMFHKKLVNGELHQTIGGGIGQSR 

KLNI^AIELSSMGIRVSKQDFIKQTNFAlJLKNDOENNFYHOMII/NNQLPQTIGGGIGQSR 



LTMLLLQIiPHIGQVQAG VW PAAVRES VPSLL 
LTMLLLOLPHIGQVQCGVWPAAVRESVPSLL 
LTMLLLQLPHIGQVQCGVWPAQVRESIPAIL 
LTMLIiLQLPHIGQVQCGWPAQVRESI PAIL 
LVMLLLQKOHIGQVOCGVWGPEISEKVDGLL 
IaAMFLLRKKHIGEVQSSVWPKEVRJDTFENIIj 
LAMFLLRKKHIGEVQSSWPKETWDTFENIL 
MAMFLLRKRHIGEVQTSWPQEVRDrYENIL 
MAMFLLRKRHIGEVQTSVWPQEVRDTYENIL 
MVMFIiLRKKHIGEVQTSVWPQEVRDSYDNIL 
MVMFLLRKQHIGEVQTSVWPOEVRDSYDNIL 
LAMLLLRKKHIGEVQS S VWPKEMLEEFSNIL 
LVMLLLQKKHIGEVQSSVWPKWVMEOFDNIL 
LAMLLLQKKHIGEVQSSVWPKVVTEQFENIL 
IAMLLLQRKHIGEVQASVWPRSVREEFENIL 

MCMYFLRKAU JGEVQSSVWPDDI-REAC 

MCMYFLR KAHI GEVQ S S VWPDDLR EAC - - - - 
MCMLFLKKAHIGEVQSSIWPEEMIKFCEE- - 

I CMFFLDKLHI GEVQAS I WSQEVHE I C 

I CMFFLDKLHIGEVQAS IWSQEVHEIC 

ICMFFLRKAHIGEVQASMWDEDMIRTCEE- - 

LCMLLLGKAH I GEVQAS IWPPKMIEECE 

LCMLLLGKAHVGEVQAALW 

LCMLLLQGPH - GEVQAS IWPDE I VEKCQ - - - 
LCMFYLRKAHI GE I QAS I WPEDMRKECEEL - 

LCYFLLHKQHIGEVQSSLWPKDILEEAE 

LC Y FLLQKDH I GEVQ ASHWSDE I VAE 

LCMFLLNKKHIGEVQVSVWPNEYKDEL 
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